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Abstract 
One of the clearest manifestations of ongoing global climate change is the dramatic 
retreat and thinning of the Arctic 
sea-ice cover. All state-of-the-art 
climate models reproduce 
consistently the sign of these 
changes but largely disagree on 
their magnitude. The very deep 
causes remain contentious and 
consensual methods to reduce 
uncertainty in projections are 
lacking. Here we propose a 
process-oriented approach to 
revisit this question. We show that inter-model differences in sea-ice loss and, more 
generally in simulated sea-ice variability at all time scales, can be traced back to 
differences in the simulation of two competing thermodynamic sea-ice feedbacks. In 
turn, we show that both feedbacks are closely tied to the average ice thickness simulated 
by each model, regardless of the complexity of its sea-ice component. The results 
prompt modelling groups to focus their priorities on the reduction of sea-ice thickness 
biases, as we provide physical evidence that Arctic sea-ice projections from models with 
unrealistic current thickness can robustly be distrusted. We finally show that because of 
the enhancement of the feedbacks as sea ice thins, the recent and future changes in 
sea-ice thickness induce a transition of the Arctic towards a state with increased 
seasonal-to-interannual variability and less persistence, in other words less 
predictability. 
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